Highlight
Effects of N-fertilization and clipping on production and water use of blue grama were evaluated under two soil moisture levels, field capacity and $6 available water. Nitrogen increased shoot production 77% on unclipped plants.
Clipping decreased shoot production 287% below the control averaged across N levels. Soil moisture levels produced no differences in yields. Root weights were decreased an average of 253% below the control by clipping.
No differences were observed in total water used between fertilized and unfertilized plants but clipping reduced water used by 95%. fertilized with SO# N/acre used more water than unfertilized Unclipped plants unclipped plants. The amount of water required to produce a unit of a shoot was ri&cei 37% when fertilized.
Clippini lowered *this water requirement an average of 98+0. Nitrogen greatly increased seed stalk numbers and the increase in shoot production due to fertilization came primarily from increased numbers of seed stalks.
Demands on agricultural land for increased production and nonagricultural purposes have necessitated research into methods of improving production on rangelands. The use of fertilizers offers a possibilit y for increasing rangeland productivity.
Blue grama at elevations of 4000 to 6000 feet in the West. This study was a greenhouse evaluation of blue grama response to nitrogen fertilization under clipping and two soil moisture levels. Investigations were also made during a recovery period to determine possible carry-over effects of the treatments.
Nitrogen fertilization has increased yields on native ranges (Gay and Dwyer, 1965; Smika et al., 1963) (Branson, 1953) .
Several studies have shown an increase in water requirement when soil moisture content approaches either extreme (Bennett and Doss, 1963; Briggs and Shantz, 1913) . Regardless of the environment, water requirement was reduced when watering was postponed until high soil moisture tensions were reached (Letey and Blank, 1961) . Shantz (1927) reported that 312 t 12 grams of water were required to produce one gram of blue grama under meenhouse conditions. Clioninp Station, Ft. Stanton, New Mexico, was inserted into the soil of each pot and allowed to become established at a field capacity water level.
REED AND DWYER
Treatments were applied after a two month establishment period on forty-eight pots selected for their uniformity of stand of blue grama. These treatments were applied in a 3 x 2 x 2 arrangement of three nitrogen levels (0, 40, and 80 lb. N/ acre equivalents), two soil moisture levels (field capacity and one-fifth available water), and two clippings levels (no-clip and clipped to a 1% inch stubble height every ten days), with four replications in a randomized block design.
One-fifth available water was determined as 20% of the difference in weight of a given unit of soil at field capacity and at permanent wilting point measured in grams of water. Ammonium sulfate (21% N) was used as the source of nitrogen. Water levels were held constant for the entire 96 day sampling period, after which all treatments were clipped.
All pots were then raised to field capacity and allowed to recover for 48 days, after which they were all clipped to determine final production.
Production, water usage, and water requirement were measured throughout the study. Water requirement in this study was based on Viets (1962) Clipping reduced above ground yields by 287% compared to the unclipped treatment averaged across N levels (Table 1) . Increased production due to fertilization was not apparent when clipping treatments were applied. It appears that the addition of nitrogen to blue grama which is maintained at a clipping height below two inches will not give increased yields. This is supported by other work (Dwyer, 1969) .
There was no difference in yields between the field capacity and onefifth available water levels, an indication of the ability of blue grama to produce forage under conditions of limited moisture supply.
Root Production
Neither fertilization rates when averaged across clipping levels nor soil moisture levels produced differences in root weights (Table 1) . Clipping reduced root weights 253% below those of the unclipped plants, almost the same reduction shown by the shoot production data. Roots, like the shoots, did not respond favorably to additions of N under relatively severe clipping.
Root : Shoot Ratios
Root weights exceeded shoot weights an average of 16% for each treatment, but no differences were shown in root : shoot ratios for any treatment.
The response of roots and shoots to the treatments was about equal.
Water Usage
There were no significant differences in total water used between fertilizer rates on clipped plants, but there were differences on unclipped plants (Table  2) . Clipping reduced the total water used by 95% compared to unclipped plants averaged across N levels.
Shoot production.-Nitrogen fertilization continued to influence shoot production of blue grama during the 48 day recovery period. Results at the end of this period showed that the 40 and 80 lb. N/ acre rates increased yields 18 and 20%, respectively, over the control when averaged across moisture levels, however, fertilizer had no influence at the one-fifth available water level (Table 3 ). This increase amounted to a N efficiency of 7.4 g of grass produced over the control per g of N added at the 40 lb. N/ acre rate, and 4.1 gm of grass/g of N at the 80 lb. rate.
Soil moisture levels alone had no influence on yields when carry-over effects were tested.
Water Requirement

Fertilization
rates and clipping levels both produced differences in the water requirement of blue grama (Table Z) , but there was no difference between the field capacity and one-fifth available water levels.
Blue grama apparently recovered quickly from defoliation since following the 48 day recovery period, there was no carry-over effect from clipping on yields (Table 4) .
Nitrogen applied at 40 and 80 lb. N/acre rates reduced the water requirements below the control when averaged across clipping treatments by 30% and 37"/0, respectively. It appears that blue grama is more efficient in water use under N fertilization.
The absence of response from moisture levels indicates that this increase in water use efficiency due to fertilization may exist within a wide range of available moisture.
Water usage. -The carry-over effects of treatments showed that water used at field capacity under 80 lb. N/acre is greater than that used at 0 and 40 lb. of N. Also, water used was less for 80 lb. N than for 0 under one-fifth available water (Table 5) .
Those grasses previously maintained at one-fifth available moisture used 17% less water during recovery than those grasses previously maintained at field capacity when averaged across fertilizer levels.
Clipping also decreased water reThe carry-over effects of clipping continued to reduce water use. IMeans with the same small letter are not significantly different for that moisture level. Those with capital letters are not significantly different for that N level (P < .05).
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